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This project aims at a system for medical experts® decision suﬁport based on
the clinical guidelines to achieve a intelligent hospital information system (HIS). The research
achievements were follows: First, as active information gathering, we implemented an algorithm to
evaluate clinical scores and nursing necessity measures from the inputs inside and outside HIS.
Secondly, as user-oriented data mining, we applied temporal data mining methods for analysis of
waiting time of outpatient clinic, induction of clinical pathways from HIS data, and extraction of
knowledge from discharge summaries. Finally, as active user reaction, we developed a prototype
decision support system, including intelligent support of issuance of orders based on the clinical
guidelines. The system works well for at least one domain,detection of de novo hepatitis and we
finally developed the generalized prototype system. However, we have encountered the difficulties
in maintaining the masters in HIS.
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4.2

4.2.1 Dual Clustering

Relation Meaning [LO, L1] [R1, RO] (days)
cd co-occur days [0, 0] [5, 14]
cw co-occur weeks [5, 14] [31, 62]
cm co-occur months [31,62] [inf, inf]
bd days before [-14,-5] (0, 0)
bw weeks before [-62,-31] [-14,-5]
bm months before [-inf, -inf] [-62, -31]
. Membership functions for relation ‘co-occur with’
Membership . |
weeks (Cw, months(cm
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Algorithm 8: Total process of clinical pathway generation

1
2
3
4

Data: Hospital Information System

input : Period for Data; DPC code; Existence of clinical pathways; Name of pathways if
exists

output : Candidate of clinical pathways

Extract order histories for given inputs ;

Extract discharge summary for given inputs :

for Order histories do

Datasets «— summary counts of executed nursing orders for each day :

/* Datasets: Row: nursing orders, Column: date */

for k = 00 10 do

Mixture normal model estimation for & clusters; AIC' estimation:
/* AIC = —2(log Likelihood) + 2(3k — 1) */
Select & for minimum AIC'; for selected k do
repeat

Apply granular homogenization (soft-crisp or soft-rough) to the datasets and
decompose datasets mto datasets of subgroups:
for Daraset of subgroups do
Cluster analysis (Grouping nursing orders: Sample clustering) ;
Clustering analysis (Grouping days: attribute clustering );
/* Samples: nursing orders, attributes: dates */
Data decomposition with selected features (dates) :

until Grouping is converged:

for Discharge sunmaries belonging to datasets of subgroups do
Morphological analysis; ;
Ranking of keywords by correspondence analysis or tf-idf; :
Building classifiers: :

Combine classifiers with generated clinical pathways;

(Ward )
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4.2.2 EM [2,4,18]
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